Climatic changes have made flooding a major environmental hazard in the coastal areas of Nigeria. This study assessed the impacts and households' adaptation mechanisms in Epe Division of Lagos State. Data obtained from some fishing folks were subjected to descriptive, Probit regression and Tobit regressions analytical methods. The results show that the adverse impacts of flooding reduce with ability to migrate, monthly income and possession of other secondary occupations. The females, educated and rich among the fishing folks are willing to pay significantly higher amounts on insurance against flooding. The study recommended that efforts to address flooding should include alternative skill development, migration, offering of assistances, provision of affordable and quality health services for the treatment of malaria, cholera and dysentery and proper development of early warning signal, among other.
INTRODUCTION
In 1976, international communities ratified the right to adequate housing and continuous improvement of living conditions as contained in the International Covenant on Economic, Social and Cultural Rights (The Office of the High Commission for Human Right). This pledge was reactivated at the UN Millennium Summit where, in line with the Millennium Development Goals (MDGs), some specific targets for realizing a significant improvement in the lives of at least 100 million slum dwellers' by 2020 was set. In recent years, however, climate change presents significant threats to the achievement of those laudable Millennium Development Goals (MDGs), especially those related to eliminating poverty and hunger and promoting environmental sustainability (United Nations, 2007) . This is because, variations in rainfall and extreme weather events are likely to place additional strains on poorer countries already facing serious challenges due to food insecurity, indebtedness, HIV/AIDS, environmental degradation, armed conflicts, economic shocks and the negative effects of globalization (UNDP, no date). Therefore, attentions have been given to extreme weather events and climatic patterns resulting from global warming, which is caused by emission of green house gases (GHGs) like carbon dioxide (CO 2 ), methane (CH 4 ) and nitrous oxide (N 2 O). UN (2007) submitted that the primary contributor to climate change is carbon dioxide (CO 2 ), released by the burning of fossil fuels, whose concentration had reached 29 billion metric tons in 2004 and continue to rise, as evidenced by increasing concentrations of CO 2 in the atmosphere.
The Intergovernmental Panel on Climate Change (IPCC) has linked the rise in sea level to climate change. Between 1960 and 1970 , a mean sea level rise of 0.462 m was recorded along the Nigerian coastal water (Udofa *Corresponding author. E-mail: asoyekale@yahoo.com. and Fajemirokun, 1978) . Flooding of low-lying areas in the Lagos and the coastal State of the Niger Delta region has been observed. Settlements in the coastal region have been uprooted by coastal erosion. The inundation arising from the rise in sea level will increase problems of floods, intrusion of sea-water into fresh water sources and ecosystems, destroying such stabilizing systems as mangroves, and affecting agriculture, fisheries and general livelihoods (Okali and Eleri, 2004) . Occupants of some of the affected houses, who are unable to relocate for financial reasons, will have to cope with the situation. This makes them vulnerable to different kinds of waterrelated disease such as malaria, dysentery, cholera, and diarrhea. Trauma resulting from the problem can lead to nonpathogenic diseases such as hypertension and diabetes (Uyigue, 2007) .
Murty (1984) defined storm surges as "oscillation of the water level in a coastal or inland water body in period range of few a minutes to a few days, resulting from forcing from weather system". Over the years, the combination of strong onshore winds, low atmospheric pressure and astronomical tides has often resulted in ocean surges and associated coastal flooding in Lagos State. The threat imposed by these surges and associated flood over the low-lying coast of Nigeria is becoming unbearable (Olaniyan and Afiesimama, 2002) . The most serious flooding often results when an extreme storm surge event occurs concomitantly with a tidal maximum (Lowe et al., 2001) . Water level during some ocean surges in Nigeria can rise up to about 5 m (Awosika et al., 1992) . Surface waves and other coastal circulation changes can modify or amplify the impact of a surge in the coastal region.
Flood hazard is one of the most frequent and disastrous phenomena in the world (Marfai and King, 2007) . Sivakumar (2005) noted that between 1993 and 2002, there were 2,654 hazard events where floods and windstorms accounted for about 70% of the hazards while the remaining 30% of the disasters were brought about by droughts, landslides, forest fires, heat waves and others. The problem has also led to contamination of coastal water resources, decimation of coastal agricultural and recreational area, destruction of settlement and major roads, dislodgement of oil producing and export handling facilities, loss of properties, income and sometimes lives. The anomalous forcing is generally sustained for several days with largest disturbances arising from storm tracks (Komen and Smith, 1999 ).
Nigeria's high vulnerability to climate change mainly stems from its geographical location -in the tropics and with a long coastline. With climate change predicted to cause global sea level rise to which 29,000 km 2 of Nigerian coastline is highly vulnerable, the frequency of incidence of extreme weather condition in the form of flooding resulting from ocean surge cannot be prevented (IPCC, 2001) . Flooding in one form or other affects at least 20% of the nation's population. Flooding and its twin problem of Oyekale et al. 3393 erosion cause losses that run into billions of Naira per year (Ayo-Lawal, 2007) . It should be noted that the types of flooding known to happen in Nigeria include flash floods (river flooding) after torrential rains, dam bursts which follow flash floods and urban flooding of low-lying areas with poor surface drainage as well as coastal flooding. The rainy season is marked by widespread phenomenon of flooding experienced due to heavy torrential rains or storm surge exacerbated by the low lying (coastal) topography, vulnerable soil characteristics, and intense wave and tidal action (UNESCO/CSI, 2000). Also, urbanization and population pressure with its attendant problems of poor land use leading to alterations and blockage of channels constitute the human induced causes of flooding like dumping of refuse in or erecting buildings on drainage routes. It is pathetic to note that rural dwellers that are most vulnerable to climate change have the least capacity to adapt. Flooding becomes more severe when fishing communities that are located along the coasts are involved. This is due to high level of and their low adaptation mechanism. This study therefore assessed the impact of flooding among coastal fishing households in Epe Division of Lagos State and evaluated their adaptation mechanisms. It is expected that the findings from the study will pave ways for providing assistance to these vulnerable households.
Conceptual framework
This study adopted the livelihood strategies framework presented in Figure 1 . It is the basis of most frameworks used in impact and adaptation studies such as the one utilized by Leary and Beresford (2007) . This framework shows how the interactions between human induced factors and natural factors result in environmental hazards such as flooding. The exposure of vulnerable people, places and systems determines the amount of impact the hazards will have or the level of risk experienced.
Therefore, vulnerability to climatic hazards is a function of the interactions between sensitivities, capacities and resilience, which are all determined by humanenvironmental conditions and processes. Resilience is the amount of change a system can undergo without changing state (IPCC, 2001) . These conditions and processes consist of demographic, social, economic, political, biophysical and ecological. Adaptation options of stakeholders are shown to be a function of information. The stakeholders include decision makers (or policy makers), vulnerable groups like fishermen, and the general public. From the figure, information on assessment of changes, vulnerabilities, exposures, risks/impacts, adaptation responses and driving forces must flow to and from the stakeholders.
Climate change is expected to manifest itself through change in frequency and magnitude of extreme events Figure 1 . Vulnerability, adaptation and responses assessments (Leary and Beresford, 2007). like flooding, drought, storm etc. (IPCC, 2001) . Although there is dearth of data on the frequency of disasters due to climate change in many countries, Jepma and Munasinge (1998) estimate that with a 70 cm sea level rise, the number of people at risk of annual flooding could increase from 46 to 90 million. These changes (floods and storms) are expected to bring about, in addition to loss of biodiversity, life and livelihood, the spread of diseases such as cholera, dysentery, malaria and yellow fever and increase the chances of famine in areas with inadequate coping systems (Blaikie, 1994) .
Literature maintains that areas where malaria is currently endemic could experience intensified transmission because flooding provides breeding ground while higher temperatures worsen the situation. Increases in nonvector-borne infectious diseases, such as salmonellosis, cholera and giardiasis, also could occur as a result of elevated temperatures and increased flooding. This means that a great obstacle stands in the way of achievement of the Millennium Development Goals because malaria is endemic in this part of Africa and translates into drastically reduced food production leading to food insecurity and all its attendant problems.
There are varieties of underutilized options for reducing flood, erosion and drought (Osman-Elasha et al., 2007) . However, application of these measures depends to a large extent on perception of risk. Maddison (2006) reported that perception results on climate change showed that a significant number of farmers believe that temperature has already increased and that precipitation has declined. The study also reported that experience, access to free extension services and markets are important determinants of adaptation.
Since perception is the fundamental prerequisite of long-term livelihood adaptation facilitated by coordination of agency planning, communication and field operations activities, as well as the activities of government line agencies and departments, NGOs, and the rural people themselves; it follows that adaptation is to have a multisectoral approach. It should be participatory in nature to ensure sustainability and faster spread as well as effective use. It is also important to recognize that no single adaptation strategy can be encouraged, given the uniqueness of each situation. This is clearly recognized by UNFCCC (2002) which emphasizes the lack of a "one size fits all formula". Therefore, there is a need to identify existing knowledge and coping strategies of the poor as well as their risk perception which would determine their willingness to pay or adapt as well as the effectiveness of adaptation.
MATERIALS AND METHODS

Area of study
Lagos State, the city of aquatic splendour, was created on 27 th May, 1967 and This study was carried out in Epe, which is a coastal town demarcated by a long range of hills into equal parts. Epe local government area has a total population of 323,634 people of which 153,360 are males (2006 census). Most of the inhabitants of the division engage in fishing and farming activities for their livelihood though the fishing activities is seasonal and synchronized to the lifecycle of the fish. The land is highly endowed with forest wood and the types of crops grown are rice, coconut, pineapple, cassava, cocoa, palm tree, banana or plantain, maize, vegetables and ginger favoring conditions. Silica sands, fish, reptiles, shrimps and bitumen are also extractable in the area.
Sources and method of data collection
This study used primary data that were collected through personal interviews that were aided by structured questionnaires. Simple random sampling technique was applied in this study. The respondents, which are fishermen were randomly selected. The selection of communities in Epe was based on degree of fishing activities and proximity to water source. Out of the 120 questionnaires distributed only 100 were returned of which only 94 were completely and properly filled by the respondents. The communities visited included Owode and Olowo market. These were chosen because of high degree of fishing activities.
Method of data analysis
The data collected from the field were processed using various statistical and analytical tools. These include simple statistical tools like frequencies, percentages, and descriptive statistics and cross tabulations.
Probit regression
In order to identify the factors explaining experiences of some forms of problems resulting from flooding, we used the Probit regression. We intended to estimate the factors explaining some probability values ranging between 0 and 1. The dependent variable (Yi) will be binary with values of 1 if respondents answered yes to some questions of whether flooding is the major environmental problem, experienced activity disruption by flooding, experienced of property losses through flooding, experienced of death through flooding, experienced water contamination due to flooding and spend more on health immediately after flooding, and 0 otherwise. The model is stated as:
  X1 = sex (1 = male, 0 otherwise), X2 = age of respondents in years, X3 = marital status (married = 1, 0 otherwise), X4 = household size, X5 = years of education, X6 = monthly income in Naira, X7 = fishing experience in years, X8 = association membership (yes = 1, 0 otherwise), X8 = malaria incidence increased during flooding, X9 = typhoid incidence increased during flooding (yes = 1, 0 otherwise), X10 = cholera incidence increased during flooding (yes = 1, 0 otherwise), X11 = diarrhea incidence increased during flooding (yes = 1, 0 otherwise), X12 = dysentery incidence increased during flooding (yes = 1, 0 otherwise), X13 = influenza incidence increased during flooding i(yes = 1, 0 otherwise), X14 = tuberculosis incidence increased during flooding (yes = 1, 0 otherwise), X15 = more labour required during flooding (yes =1, 0 otherwise), X16 = fish species change during flooding (yes =1, 0 otherwise), X17 = early warning received before flooding (yes =1, 0 otherwise), X18 = other occupation (yes = 1, 0 otherwise), X19 = received help during flooding (yes = 1, 0 otherwise); ei = error disturbance term.
Tobit regression for risk insurance
The fishing folks were asked for their willingness to participate in a functioning insurance program against flooding. We found this to be relevant given increasing attentions that are being given to issues of insurance companies and implementation of the National Heath Insurance Scheme (NHIS). The households were asked for the among they would be willing to pay monthly in order to secure a kind of insurance for their properties, in case of flooding. Because we have zero amounts, a Tobit model was estimated. The equation is given as:
Where Zj is the amount willing to be paid and Xs are as defined for Equation (1).
RESULTS AND DISCUSSION
Experience of flooding across socio-economic groups Table 1a shows that 88.30% of the fishing folks experienced one form of flooding or the other. Among these, 77.66% are males. The table also reveals that males have higher involvement in fishing as an occupation. This confirms earlier findings by various researchers such as Haakonsen (1992) and Jinadu (2003) that fishing is primarily done by males, although women are predominantly involved in the processing. Average age of the fishing folks is 36.42 years with 27.32% as the coefficient of variation. In Table 1a , those that experienced flooding among those that are less than 30 years are 35.11% while 7.45% did not.
Average fishing experience is 9.64% with its variability index being 116.51%. Based on the groupings of the fishing folks' experiences, among those that are less than 5 years in fishing, 39.36% experienced flooding, while only 8.51% have not experienced it. It should be noted that all those who indicated to have spent more than 16 years in fishing experienced flooding.
The table shows that 55.32% of the respondents are married and experienced flooding, while only 4.26% did not experience it. Average household size is 6.14 with standard deviation of 2.91. In the groupings contained in Table 1a , most of the respondents have household sizes of 5 to 6, while the least have household size of more than 10 members. From this, it can be inferred that respondents have a larger human capital asset base which can be translated to enhanced capacity to cope especially if household members are in their productive phase of life. On the other hand, it may mean a reduced capacity to cope with stresses and shocks if household members are all dependent upon the household head. The table also reveals that most of the fisher folk lack formal education and only a small fraction managed to attend tertiary institutions. Also, 73.40% of the respondents primarily engage in fishing as means of livelihood. The results show that artisans, traders and farmers are among the most prominent occupations, besides fishing.
Impact of flooding on fishing households
We estimated some equations in order to assess the impacts of flooding on the fishing folks. These equations are based on whether flooding is constituting a major environmental problem, disrupting economic activities, leading to lose of properties, leading to death, resulting into water contamination and households' spend more on health immediately after flooding. Table 1b shows the description of the variables that were used for the analysis. Table 2 shows the Probit results for analyzing the factors predisposing flooding to constitute a major environmental problem to the fishing folks. The pseudo adjusted coefficient of determination shows that the model explained 26.88% of the variations in the probability. The computed Chi Square value for the likelihood ratio is statistically significant (p<0.01). This shows that the model fits the data very appropriately. Out of the included variables, fishing experience, higher incidence of influenza during flooding, tuberculosis during flooding, more labour required during flooding and having other occupation show some statistical significance (p<0.10) and have varied signs. The results show that flooding is less likely to be an environmental problem to those with higher fishing experience, with reported cases of influenza and those with other occupations. Precisely, flooding constitutes some environmental problems as homes are flooded and debris of refuses liter the whole compound and rooms. Those with higher fishing experience are expected to have devised a better way of coping so that they are not always affected by flooding. = 0.2688; ***Significant at 1%; **Significant at 5%, *Significant at 10%. Orlove et al. (2004) reported that some workers did switch to other occupations in the event of flooding (or reallocated their effort to secondary employment), but the opportunities in the labor market were extremely limited, due to the general economic downturn of the affected communities. However, those people with reported cases of tuberculosis after flooding and who would require more labour more their fishing activities during flooding have higher probability of seeing flooding as a major environmental problem. During flooding, Orlove et al. (2004) reported that transportation networks are often disrupted thus constituting serious environmental problem. Table 3 contains the result for those whose economic activities are disrupted by flooding. The Chi square of the likelihood ratio is also statistically significant (p<0.01), showing that the model fits the data very well. Out of the variables that were included, age, household size, fishing experience, typhoid fever, cholera, dysentery, influenza, fish composition change, received warning, received assistance during flooding and migration are statistically significant (p<0.10).
Flooding as environmental problem
Flooding disrupts economic activities
The results further show that those with more fishing experience have significantly lower probability of having their economic activities disrupted by flooding. However, those with large household size have significantly higher probability of having their economic activities affected by flooding. This may result from higher pressure to meet their needs. The health variables reveal that those that reported more cases of typhoid fever, cholera, and dysentery have higher probability of having their economic activities disrupted by flooding. Douglas et al. (2008) reported that in Sierra Leone, cholera and dysentery were largely associated with flooding with serious economic consequences. Those who received warning, and indicated that fish composition changes during flooding have higher probability of having their economic activities disrupted by flooding. The result for warning is not what is expected. However, Orlove et al (2004) found that it is not in all cases that fishing folks take to warnings. However, those who received assistance during flooding have significantly lower probability of having their economic activities disrupted by flooding. Also, those that are able to migrate during flooding have significantly lower probability of having their economic activities disrupted by flooding. Douglas et al. (2008) identified migration as a viable form of adaptation being used by some flood affected households in Accra. Table 4 shows the results of the analysis for those who indicated that they lose their properties during flooding. The Pseudo Adjusted R square implies that 29.64% of the variations in the values of the probabilities have been explained by the included variables. The likelihood ratio of the Chi Square is statistically significant (p<0.01) and implies that the model produced a good fit for the data.
Experience of property losses
Out of the variables that were included, monthly income, diarrhea, more labour required, received warning signals, have other occupation and migration are statistically significant (p<0.10).
Also, as monthly income increases, the probability of losing properties due to flooding significantly decreases. Those that required more labour and received initial warnings have significantly higher probability of losing their properties during flooding. Possession of other occupation significantly reduced the probability of losing properties due to flooding. Those that are able to migrate during flooding have significantly lower probability of losing their properties during flooding. LR chi 2 (21) = 72.23, Prob > chi 2 = 0.0000, Pseudo R 2 = 0.2964; ***Significant at 1%; **Significant at 5%; *Significant at 10%. LR chi 2 (21) = 95.22; Prob > chi 2 = 0.0000; Pseudo R 2 = 0.3836; ***Significant at 1%; **Significant at 5%; *Significant at 10%. death of human beings in the study area. However, the majority of those who indicated to be affected in this category of analysis only lost their livestock. The pseudo R square indicated that 38.36% of the variations in the values of the probabilities have been explained by the included variables.
Flooding leading to loss of life of human beings and livestock
As the monthly income increases, the probability of suffering loses of livestock due to flooding increases. Those who reported higher incidence of influenza and tuberculosis also have significantly higher probability of experiencing death of livestock/human due to flooding. Those that received warning signals have significantly lower probability of suffering loss of livestock during flooding. Also, those that have other occupations have higher probability of suffering losses of livestock due to flooding. Those that indicated to be migrating due to flooding have significantly higher probability of suffering death of humans and livestock due to flooding. Table 6 shows the results of Probit regression explaining the factors that are associated with those that indicated to be suffering water contamination due to flooding. The Pseudo Adjusted R Square indicates that 53.57% of the variations in the probability of suffering water contamination due to flooding. The chi square of the likelihood ratio is also statistically significant (p<0.01). Those variables that are statistically significant (p<0.10) are sex, education, fishing experience, membership of association, malaria, typhoid, cholera, dysentery, and fish composition changed due to flooding.
Water contamination through flooding
Being a male respondent significantly reduces the probability of having water contaminated due to flooding. Also, as the years of education and fishing experience increase, the probability of having water contaminated through flooding increases. Membership of associations significantly reduces the probability of having water contaminated by flooding. Those that indicated to suffer more incidences of malaria, cholera, and dysentery have significantly probability of having their water contaminated by flooding. However, contrary to expectation, those that indicated more incidences of typhoid fever and diarrhea during flooding have significantly lower probability of having their water contaminated. Also, those that indicated that the composition of fish changes after flooding have significantly higher probability of having their waters contaminated. Table 7 shows the Probit regression results of the factors explaining spending more on health during flooding. The pseudo coefficient of determination shows that 61.22% of the variations in the values of probability are explained by the included variables. The Likelihood ratio chi square is also statistically significant (p<0.01). Out of the variables that were included, marital status, household size, education, fishing experience, malaria, cholera, diarrhea, influenza, tuberculosis and migration are statistically significant (p<0.10).
Health expenditures increases during flooding
The results show that those that are married have significantly higher probability of spending more on health during flooding. However, contrary to expectation, household size variable has negative sign, implying that those that have higher family size have significantly lower probability of spending more on health during flooding. Also, as households' education increases, the probability of spending more on health during flooding increases. As fishing experience increases, the probability of spending more on health during flooding increases. The included health variables shows that those that indicated higher incidence of malaria and diarrhea have significantly lower probability of spending more on health during flooding. However, those that indicated higher incidence of influenza and tuberculosis during flooding have significantly higher probability of spending more on health during flooding. Those that indicated to be migrating due to flooding have significantly higher probability of spending more on health during flooding. LR chi 2 (21) = 118.78; Prob > chi 2 = 0.0000; Pseudo R 2 = 0.5357; ***Significant at 1%; **Significant at 5%; *Significant at 10%. Tobit regression results of amounts willing to pay for insurance against flooding Table 8 shows the results of the factors influencing the amounts that fishing folks are willing to pay for insurance against flooding. The pseudo coefficient of determination shows that 4.11% of the variations in the amounts that are willing to pay have been explained by the included variables. The likelihood ratio chi square is statistically significant (p<0.01). The sigma parameter is also statistically significant. This shows that the model produced a good fit for the data. The results show that the parameters of sex, education, income, fishing experience, malaria, more labour required during flooding, received warning signals and received help during flooding are statistically significant (p<0.01). The amounts that the males fishing folks are willing to pay are significantly lower than that of the female. Also, as education and monthly income increase, the amounts that are willing to be paid significantly increase. As the fishing experience increases, the amounts being willing to pay significantly increases. Those that indicated that more labour are always required for fishing during flooding are willing to pay significantly higher amount for insurance. However, those that indicated to have received warning signals and assistance during flooding are willing to pay significantly lower amounts.
Conclusions
This study was borne out of a desire to study climate change impacts in Lagos with a focus on naturally caused flooding and how the artisannal fishermen are affected because of the pertinent role they play in ensuring food security of the nation. It is obvious that there are many varied impacts on the economy and the need for adaptation as well as mitigation studies and interventions cannot be overemphasized. Given the results of our analyses, the following policy issues clearly emerge from this study:
1. Flooding is an environmental problem that affects majority of the coastal fishing folks, and efforts to mitigate its impact should be earnestly devised. This becomes important due to losses of lives and properties. There is need for government's interventions in ensuring alternative skill development for those along the coast. This is important because possession of alternative occupation reduces vulnerability risks in most of our results. 2. We found that migration and offering of assistances are important factors for reducing vulnerability to some adverse consequences of flooding. There is the need for stakeholders' interventions in providing permanent refugee camps for those that are likely to be affected by flooding. This shows that resettlement may be a workable option. Although this may be abused in a kind of mega city like Lagos, development of appropriate modality for resettlement will assist in averting future problems. 3. Government's interventions in providing affordable health services to those affected by flood are also promising. This is particularly welcomed for treatment of disease outbreaks like malaria, cholera and dysentery that are highly associated with flooding. 4. Proper development of early warning signal is also essential for reducing vulnerability. Such information may be passed gathered via monitoring by appropriate agencies in Lagos and passed to the people through such media as radio and community leaders.
